Species descriptions and a key for the nine species of Elaphoglossum (Dryopteridaceae) in French Polynesia are provided. Three new species are described: E. austromarquesense from the southern Marquesas Islands, E. florencei from Raiatea and Moorea, and E. meyeri from Rapa. Each species is illustrated by a line drawing of the habit, and spore images using a scanning electron microscope. Images of scales, one of the most important diagnostic characters in the genus, are also included.
Systematic revision of Elaphoglossum (Dryopteridaceae) in French Polynesia, with the description of three new species

INTRODUCTION
Elaphoglossum contains about 600 species and ranks as one of the world's largest fern genera. Nearly 75% of the species are epiphytes. It occurs in both the New and Old World tropics, but is by far most species-rich in the Neotropics, where about 80% of the species occur, including all of the sections and subsections. The genus is related to Bolbitis, Teratophyllum and Lomagramma as evidenced by plastid DNA sequence data (Liu et al., 2007; Schuettpelz & Pryer, 2007) and morphological characters, such as acrostichoid sori, sterile-fertile leaf dimorphy, an elongated (in crosssection) ventral vascular bundle in the rhizomes, and this ventral vascular bundle bearing all the roots (thus the roots appear to be borne only on the ventral surface of the rhizomes: Holttum, 1978; Kramer & Green, 1990) . These genera are currently placed in Dryopteridaceae, a placement well supported by molecular phylogenetic studies (Smith et al., 2006; Liu et al., 2007; Schuettpelz & Pryer, 2007) .
The infrageneric classification of Elaphoglossum is now firmly established thanks to morphological and molecular studies. Mickel & Atehortúa (1980) proposed a classification based on morphology, and this has been largely supported by the molecular phylogenetic studies of Rouhan et al. (2004) and Skog et al. (2004) . A study of spores in relation to phylogeny further supported many of the infrageneric groups (sections and subsections) (Moran, Garrison-Hanks & Rouhan, 2007a) .
The main clades in Elaphoglossum can now be characterized as follows. Section Amygdalifolia is sister to the rest of the genus . It consists of a single species [E. amygdalifolium (Mett. ex Kuhn) Christ] that has long-creeping rhizomes, phyllopodia and hydathodes -a unique character combination in the genus. Its reddish young leaves are also unique within the genus. Section Elaphoglossum is characterized by phyllopodia and usually thick, glabrous to very sparsely scaly blades. Based on molecular evidence , it consists of two main clades: subsections Pachyglossa and Platyglossa. No known macromorphological characters separate these two groups; however, their perispores differ: subsection Pachyglossa has nonperforate perispores, whereas they are perforate in subsection Platyglossa (Moran et al., 2007a) . Section Squamipedia is characterized by long-creeping rhizomes, paired peg-like aerophores on the rhizomes near the petiole bases, pale brownish flaccid rhizome scales and a lack of phyllopodia. The subulate-scaled clade ('Subulata' in Rouhan et al., 2004 ) is characterized by leaves with subulate scales -erect hair-like scales enrolled at the bases and often all the way to the tip. This clade comprises two subsections: subsection Polytrichia, which lacks hydathodes, and subsection Setosa, which possesses hydathodes. The last section, Lepidoglossa, is characterized by laminar scales with marginal teeth consisting of acicular cells (all other Elaphoglossum species have laminar scales with marginal teeth consisting of glandular or bulbous marginal cells, or gland-tipped marginal processes).
French Polynesia is a political entity that comprises 118 islands spread across five million square kilometres of the southern Pacific Ocean (Fig. 1) . The islands form five archipelagos: the Society Islands, the Marquesas Islands, the Austral Islands (or Tubuai Islands), the Tuamotu Islands and the Mangareva Group (or Gambier Islands). The Societies, Marquesas, Australs and Mangareva Group (the latter group comprises the remaining peaks of a once single large island) are, with a few exceptions, made up of high islands that are volcanic in origin. The 78 islands of 
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the Tuamotu chain, with the exception of the uplifted limestone island of Makatea, are low-lying atolls.
The indigenous vascular plant flora of French Polynesia has been estimated to be approximately 960 species (Florence, 1987) with an endemism of 58%. For monilophytes and lycophytes, endemism is estimated to be approximately 35% (J. Florence, IRD, Paris, pers. comm.) . In his phytogeographical analyses of the Pacific, Van Balgooy (1971) placed French Polynesia in the South-eastern Polynesia Province. The floristic affinities of these isolated archipelagos, located 6000 km from North America and 9000 km from Japan, have a strong Indo-Malaysian influence (Mueller-Dombois & Fosberg, 1998) . However, Elaphoglossum appears to have its origins in the New World tropics .
Elaphoglossum species presently occur only on the wet, high islands in the Marquesas and the Societies and on the island of Rapa in the Australs. Each archipelago is a geological timeline of islands that emerged when the Pacific Tectonic Plate moved slowly to the north-west over volcanic hotspots (Duncan & Clague, 1985) . Each archipelago was therefore laid down in linear progression, with the islands in the north-west being the oldest and those in the southeast being the youngest (Table 1 , Fig. 1 ). The Austral chain is the most ancient of the remaining high islands. Rapa in the south-eastern end (younger end) of the Austral archipelago is estimated to be 5.9 Myr in age (Duncan & Clague, 1985) . The Marquesas Islands range from 8.8 to 1.3 Myr in age (Brousse et al., 1990 ) and the Society Islands are 4.5 to < 0.5 Myr in age (Mehetia Island is still active; Duncan & Clague, 1985) .
Morphological and phylogenetic data Moran, Motley & Rouhan, 2007b) suggest that French Polynesia has been colonized by species of Elaphoglossum at least three times. The most likely ancestral source areas are the New World tropics. The hypothesis for three distinct colonization events was derived from data indicating that the French Polynesian species of Elaphoglossum belong to different taxonomic sections which are located on three separate well-supported branches of the phylogenetic tree for the genus . Two species (E. austromarquesense and E. tovii) belong to section Lepidoglossa, four species (E. florencei, E. meyeri, E. rapense and E. samoense) are in subsection Setosa of section Subulata, and the remaining three species (E. feejeense, E. marquisearum and E. savaiense) are members of section Elaphoglossum subsection Pachyglossa. Most of the French Polynesian species are endemic to a single archipelago, with the exception of E. savaiense, which occurs in both the Australs and the Societies, and E. feejeense, which is indigenous to the Societies and to other regions in the western Pacific. At least two colonization events must be invoked to explain the derivation of Elaphoglossum on each archipelago. The Marquesas, with three endemic species, harbours two members of section Lepidoglossa and one species in section Elaphoglossum. The Societies contain two endemic species in section Subulata and the two widespread species in section Elaphoglossum. Rapa, in the Australs, is inhabited by two endemic species in section Subulata and E. savaiense (section Elaphoglossum), which also occurs in the Societies. Geiger et al. (2007) hypothesized that trade winds and storms were responsible for the colonization of several fern genera to the Hawaiian Islands that had Neotropical sister relationships. This same scenario is also the most likely explanation for the long-distance dispersal of Elaphoglossum to French Polynesia.
Despite progress in understanding the phylogeny and circumscription of the main infrageneric groups, taxonomic treatments of the species of Elaphoglossum are still lacking for many regions of the world, making it a challenge to identify specimens and compare the floras of different regions. Identification has been a particular problem because the genus is morphologically uniform (nearly all the species have simple, entire leaves and free veins), and herbarium (Schlanger et al., 1984) .
specimens are often misidentified. Within the past 20 years, several useful taxonomic treatments have appeared for certain regions, such as Mesoamerica (Mickel, 1995a) , Mexico (Mickel & Smith, 2004) , Venezuela (Mickel, 1995b) , Peru (Mickel, 1991) , tropical East Africa (Mickel, 2002) , Hawaii (Palmer, 2003) and islands of the Indian Ocean (Lorence & Rouhan, 2004) . However, no treatment exists for French Polynesia. The purpose of this paper is to provide such a treatment for the French Polynesian species of Elaphoglossum.
MATERIAL AND METHODS
PLANT MATERIAL
This revision is based on the examination of over 300 herbarium specimens and on field observations of all nine Elaphoglossum species. Specimens from the following herbaria (abbreviated according to Holmgren, Holmgren & Barnett, 1990) were examined and annotated during this study: BISH, G, K, MICH, MPU, NY, P, PAP, PTBG, US. All measurements, colours and other details included in the descriptions were based on herbarium specimens and data derived from field notes. In evaluating the variability of each species, habitat and ecology were noted in the field, but information on these features was also taken from herbarium labels.
SPORE MICROMORPHOLOGY
Spores were obtained from herbarium specimens of Elaphoglossum at NY and P. Generally, one specimen per species and 20-100 spores per stub were examined. The spores were transferred with dissecting needles from herbarium specimens to aluminium scanning electron microscope (SEM) stubs coated with an asphalt adhesive. The stubs were then coated with gold-palladium in a sputter coater for 2.5 min, and the spores were imaged digitally using a JEOL JSM-5410LV SEM equipped with a JEOL Orion 5410 software interface. Diagnosis: Rhizomata repentes c. (4)6-8 mm diam, paleis castaneis anguste ovatis. Laminae steriles anguste ellipticae, ad apicem acutae, ad basim cuneatae, paleis orbicularibus vel suborbicularibus ad 1.5 mm longis, setiferis marginibus.
Description: RHIZOMES short-creeping, (4-)6-8 mm in diameter (excluding the dense covering of scales), unbranched, bearing erect fronds borne in 2(3) ranks, spaced 2-5 mm; rhizome scales 4-11 ¥ 0.5-1.0 mm, narrowly ovate to linear, bases cordate, apices attenuate and sinuate, dark reddish brown, lustrous, chartaceous, margins entire to subentire with few short teeth occasionally glandular, cells short to elongate. PHYLLOPODIA 4-7 mm long, dull brown, bearing scales as on rhizomes. STERILE FRONDS simple, (10)17-38 ¥ (1.0)1.5-3.7 cm; petioles (3/10)2/5-9/10 the sterile blade length, 1.0-1.5 mm wide, with dense to scattered (glabrescent), reddish brown to pale reddish brown scales of two types in various proportions, the small scales orbicular to ovate, 0.5-2.0 mm, basifixed, bases cordate to auriculate, margins with 4-8 hair-teeth on each side, the larger scales narrowly ovate, up to 9 mm long, bases cordate, margins with few hair-teeth in the basal half part. BLADES narrowly elliptic, bases cuneiform, apices acute, coriaceous, both surfaces of blades bearing closely appressed, glabrescent, suborbicular scales as the smaller ones on the petioles but not larger than 1.5 mm, costae rounded abaxially, canaliculate adaxi- (St John et al. 15644, P) . Fig. 6 . E. meyeri (Florence 6507, P) . Fig. 7 . E. samoense (Jacq 424, P) . Fig. 8 . E. florencei (Florence 8348, P) . Fig. 9 . E. tovii (Florence 4203, P) . Fig. 10 . E. austromarquesense (Lorence 9011, P) . Scale bar, 1 cm.
ally. VEINS free, simple or once bifurcate. HYDATH-ODES absent. FERTILE FRONDS shorter or longer than the sterile, blades similar in shape but narrower, c, rhizome scales). Fig. 11 . E. austromarquesense. Fig. 12 . E. tovii. Fig. 13 . E. florencei. Fig. 14. E. rapense. Fig. 15 . E. samoense. Fig. 16 . E. meyeri. Fig. 17 . E. feejeense. Fig. 18 . E. marquisearum. species is E. tovii E.D.Br., which also belongs to section Lepidoglossa. However, E. austromarquesense differs by the smaller, narrower fronds and less scaly blades with suborbicular and smaller scales. In E. tovii, the abundant laminar scales form a red-brown fringe along the margins of the blades, whereas this is absent in E. austromarquesense. Both E. tovii and E. austromarquesense are endemic to the Marquesas. Morphologically, the specimens were separated and attributed to one or other species. Specimens also segregated geographically into the North and South Marquesas: E. tovii is restricted to the northern islands, whereas E. austromarquesense occurs only in the southern islands of Fatu Hiva, Hiva Oa and Tahuata. (Lorence 9011, P) . Fig. 21 . E. tovii (Florence 7282, P) . Fig. 22 . E. feejeense (Florence 9807, P) . Fig. 23 . E. samoense (Florence & Birnbaum 9938, P) . Fig. 24 . E. florencei (Jacq 463, P) . Fig. 25 . E. meyeri (Motley 2875, NY). Fig. 26 . E. rapense (St John & Maireau 15529, P) . Fig. 27 . E. savaiense (Florence 12133, P) . Fig. 28 Etymology: The specific epithet 'feejeense' refers to the Fiji Islands, where the type specimen was collected.
Description: RHIZOMES short-creeping, 5-8 mm in diameter (excluding the dense covering of scales), unbranched, bearing erect fronds, borne in 2(3) ranks, spaced 2-5 mm; rhizome scales 6-10 ¥ 1.0-1.5 mm, narrowly ovate, bases cordate to auriculate with lobes overlapping, apices attenuate, yellowish to light reddish brown, dull, papyraceous, margins subentire with some glandular-tipped cilia, cells short to elongated. PHYLLOPODIA distinct, to 1.5 cm long, darker, bearing basally few scales similar to those of the rhizomes. STERILE FRONDS simple, 20-58 ¥ 1.8-6.0 cm; petioles 1/6-1/2 the sterile blade length, 1.5-2.5 mm wide, subglabrous but bearing numerous reddish resinous dots. BLADES narrowly elliptic to oblong, bases attenuate and decurrent, apices obtuse to rounded, coriaceous, lustrous adaxially, margins revolute, both surfaces of blades subglabrous but bearing (at least when young) usually numerous shiny, reddish, resinous dots; costae prominent on both faces, rounded abaxially, canaliculate adaxially, bearing resinous dots. VEINS indistinct, free, simple or bifurcate. HYDATHODES absent. FERTILE FRONDS shorter to equalling the sterile; petioles 2/5-3/5 the fertile blade length, fertile blades linear, 1.2-2.2 cm wide; intersporangial scales absent. SPORES 34-50 ¥ 19-29 mm, perispores with broad continuous folds or cristae, perispore surfaces smooth between ridges, no perforations or spines, margins of folds smooth (Fig. 22) .
Discussion: Elaphoglossum feejeense belongs to section Elaphoglossum, characterized by nearly glabrous blades. It is most similar to E. savaiense, which also has reddish resinous dots on the blades. Elaphoglossum feejeense is primarily distinguished by the free veins and obtuse fronds.
The name E. tahitense was published in the same book as the name E. feejeense, the latter appearing first. With a fertile frond well developed and apices of sterile blades preserved, the holotype specimen of E. feejeense is a better specimen than that of E. tahitense. For this reason, we decided to place E. tahitense in synonymy under E. feejeense. Information about the type locality in the protologue (Tahiti, Society Islands) disagrees with information typed on the sheet label (Philippine Islands) housed at US. Nevertheless, the sheet bears another label, handwritten, bearing the annotation '12/ Elaphoglossum tahitense sp. nov.?'. The number '12' matches the taxon number figured in the protologue. For this reason, we believe that the specimen housed in US is the holotype, and we conclude that the type locality 'Philippine Islands' on the sheet is probably a mistake. 
Etymology:
The author is pleased to name this species in honour of Dr Jacques Florence, colleague and botanist at the Institut de Recherche pour le Développe-ment, for his many important contributions towards our knowledge of the vascular plant flora of French Polynesia, including the type of this species.
Diagnosis: Rhizomata repentes c. 1.5-4 mm diam. Laminae steriles ellipticae, ad apicem acutae vel acuminatae, ad basim cuneatae, paleis serrulatis, hydathodi praesentes.
Description: RHIZOMES short-creeping somewhat ascending, 1.5-4.0 mm in diameter (excluding the dense covering of scales), possibly branched, bearing erect, caespitose fronds; rhizome scales 5-9 ¥ 0.5 mm, narrowly ovate to linear, bases cordate, apices attenuate, dark reddish brown, lustrous, papyraceous, margins subentire with some short teeth, cells fusiform. PHYLLOPODIA indistinct, covered by scales similar to those of the rhizomes. STERILE FRONDS simple, 9-25 ¥ (0.9)1.5-3.3 cm; petioles 1/2 to equalling the sterile blade length, 0.5-1.5 mm wide, with dense to scattered, reddish brown scales, sometimes darker in the centre, 2-3 ¥ 0.2-0.4 mm, bases flat or somewhat inrolled or cochleariform, margins distinctly serrulate over the entire length with teeth directed acroscopically, scales spreading but not erect perpendicular to the petioles. BLADES elliptic to slightly ovate, bases acute, apices acute to acuminate, subcoriaceous, both surfaces of blades bearing scattered, yellowish to reddish brown scales, 2-3 ¥ 0.25 mm, papyraceous, more or less subulate and acicular (bases inrolled but not always closed and most often distally flat), margins serrulate; broader scales, 0.5-0.75 mm, form an obvious and persistent fringe along the margins of the blades, even after other scales of the blades fall; costae rounded to flattened abaxially, slightly canaliculate adaxially. VEINS distinct, free, simple to twice bifurcate. HYDATHODES present. FERTILE FRONDS shorter than the sterile; petioles approximately 4-5 times longer than the fertile blade length, fertile blades similar in shape to the sterile, 0.7-1.0 cm wide; intersporangial scales absent. SPORES 30-36 ¥ 17-26 mm, perispores with discontinuous low folds, sparsely perforate, tubercles on surfaces between folds, margins of folds with few spines (Fig. 24) .
Discussion: Based on the subulate and acicular scales of the blades, E. florencei belongs to the group Subulata sensu Rouhan et al. (2004) . Within the group, it belongs to subsection Setosa because of the presence of hydathodes.
In French Polynesia, E. florencei is morphologically similar to other species having hydathodes and subulate scales on blades. Nevertheless, E. florencei differs from E. rapense and E. samoense by its thinner rhizomes covered with smaller scales. It differs from E. samoense and E. meyeri by serrulate petiolar scales that are rather flat and not erect (vs. distinctly subulate and erect in E. samoense and E. meyeri scales), unbranched, bearing erect fronds, borne in two ranks, spaced 5-20 mm; rhizome scales (5)10-18 ¥ (0.5)1.0-2.0 mm, narrowly ovate, bases cordate to auriculate with lobes overlapping, apices attenuate, yellowish to light reddish brown, dull, papyraceous, margins subentire with rare glandular-tipped cilia, cells short to elongated. PHYLLOPODIA distinct, to 3 cm long, bearing scales similar to those of the rhizomes, but sparser. STERILE FRONDS simple, 24-91 ¥ 2.9-5.5(6.5) cm; petioles 2/5 to equal the sterile blade length, 1.5-4.0 mm wide, sparsely paleaceous at least in the lower half to subglabrous in the upper half, scales similar to those of the rhizomes but shorter, darker, and margins with more glandulartipped cilia. BLADES elliptic, bases attenuate and decurrent, apices acute, coriaceous, margins cartilaginous and translucent, both surfaces of blades bearing scattered scales but adaxial surfaces usually glabrescent; laminar scales dark brown with black centre, appressed, substellate, 0.25-0.5 mm in diameter, margins with bulbous-tipped cilia; costae rounded abaxially, canaliculate adaxially, bearing scales similar to those of the blades or elongated, up to 2 mm long, on and along the abaxial surfaces. VEINS usually indistinct, free, simple or bifurcate, uniting apically into a continuous intramarginal vein. HYDATHODES absent. FERTILE FRONDS somewhat shorter than the sterile; petioles 3/5-4/5 the fertile blade length, fertile blades narrowly elliptic to linear, 1.6-2.8 cm wide; intersporangial scales absent. SPORES 33-47 ¥ 26-37 mm, perispores with many cristae, perforate, surfaces between cristae perforate, few tubercles, margins of cristae sparsely spiny (Fig. 28) .
Discussion: Elaphoglossum marquisearum belongs to section Elaphoglossum, characterized by nearly glabrous blades. According to the molecular phylogenetic results , the species belongs to subsection Pachyglossa.
In the Marquesas, E. marquisearum is distinguished by its minute, black blade scales, and veins uniting apically into a continuous intramarginal vein (this is often difficult to observe because of the coriaceous blades). Although greatly resembling E. savaiense of the Society Islands and Rapa, E. marquisearum differs by the presence of minute, black blade scales primarily on the abaxial surfaces, the presence of scales on the lower half of the petioles and a usually epiphytic habit. Figures  2E-J, 6 , 16.
Distribution and habitat:
Etymology:
The species is named in honour of Dr Jean-Yves Meyer, at the Délégation à la Recherche in French Polynesia, for his years of research in French Polynesia on invasive species, plant conservation and floristics. He was instrumental in coordinating and participated in many of the expeditions that led to the discovery of this new species and many others.
Diagnosis: Rhizoma repentes c. 3-5 mm diam. Laminae sterilis ellipticae, ad apicem acutae vel obtusae, ad basim cuneatae vel acutae, paleis subulatis, hydathodi praesentes.
Description: RHIZOMES short-creeping, 3-5 mm in diameter (excluding the dense covering of scales), occasionally branched, bearing erect, caespitose fronds; rhizome scales 5-12 ¥ 0.5-1.0 mm, linear, bases cordate, apices long-attenuate, dark reddish brown to dark brown, lustrous, papyraceous, margins entire, cells fusiform. PHYLLOPODIA indistinct, covered by a dense layer of scales similar to those of the rhizomes. STERILE FRONDS simple, 7-34 ¥ 1.0-4.4 cm; petioles 2/5 to equalling the sterile blade length, 0.5-1.5 mm wide, with dense to scattered, spreading, pale reddish brown, dull scales, 1.5-2.5 ¥ 0.1-0.25 mm, papyraceous, subular and acicular. BLADES narrowly elliptic to oblong, bases acute to cuneate, apices obtuse (rarely acute), subcoriaceous, both surfaces of blades and margins covered by numerous, pale yellowish to reddish brown scales, 1.5-2.5 ¥ 0.1-0.25 mm, linear except at the bases that are enlarged and more or less closed (i.e. not distinctly subulate), darker and resinous leaving a distinct dark reddish brown to black punctuation after scale falls; costae rounded abaxially, shallowly canaliculate adaxially. VEINS distinct, free, simple to twice bifurcate. HYDATHODES present but not always distinct. FERTILE FRONDS shorter than the sterile; petioles 3/5 to equalling the fertile blade length, fertile blades oblong to oblong-ovate, 2.5-3.8 ¥ 0.8-1.0 cm. SPORES 29-38 ¥ 21-29 mm, perispores with continuous cristae, highly perforate, perforations on surfaces between cristae, few tubercles; margins of cristae with spines (Fig. 25) .
Discussion: Based on the subulate and acicular scales of the blades, E. meyeri belongs to the group Subulata sensu Rouhan et al. (2004) . Within the group, it belongs to subsection Setosa, because of the presence of hydathodes.
Elaphoglossum meyeri resembles E. samoense. Both species have similar scales on all parts, but, in E. meyeri, the petiolar and laminar scales are shorter, narrower and less dense, and the blades are obtuse. Also, E. meyeri differs by its ecology, being terrestrial or saxicolous and forming large populations at lower elevations (vs. rather isolated and epiphytic in cloud forests).
In Rapa, E. meyeri is easily distinguished from E. rapense by its much smaller general size, much narrower fronds, thinner rhizomes and petiole scales, which are spreading, subulate acicular and entire. 29-55 ¥ 5.0-9.8 cm; petioles 3/5-6/5 the sterile blade length, 1.5-3.5 mm wide, with dense, reddish brown to pale reddish brown, dull scales, 4-8 ¥ 0.25-0.5 mm, bases flat or somewhat inrolled or cochleariform, margins distinctly serrulate over the entire length with teeth directed acroscopically. BLADES widely ovate to elliptic, bases rounded to obtuse, apices acute, subcoriaceous, both surfaces of blades covered by a dense (but glabrescent) layer of imbricated, pale yellowish to reddish brown scales, (2)3-8 ¥ 0.25-0.5 mm, papyraceous, subulate and acicular, margins serrulate from the base to the apex; the scales form a distinct fringe along the margins of the blades; costae rounded to flattened abaxially, canaliculate adaxially. VEINS prominent but usually hidden by the scales, free, simple to twice bifurcate. HYDATHODES present. FERTILE FRONDS shorter and much narrower than the sterile; petioles approximately three times longer than the fertile blade length, fertile blades similar in shape to the sterile, 1.5-2.0 cm wide; intersporangial scales absent. SPORES 29-34 mm ¥ 20-25 mm, perispores with discontinuous folds or low cristae, perforate, surfaces between folds smooth to sparsely perforate with scattered tubercles, margins entire (Fig. 26) .
Discussion: Based on the subulate scales on the leaf blades, E. rapense belongs to the Subulata group sensu Rouhan et al. (2004) . Within the group, it belongs to subsection Setosa because of the presence of hydathodes.
In the Pacific, the species most similar to E. rapense are E. samoense and E. meyeri, because all of these species have similar blade scales: subulate, acicular and spreading. Nevertheless, E. rapense is distinguished by erect rhizomes and large and erect leaves (29-55 cm long). Also, E. rapense differs by its terrestrial habit.
Distribution and habitat: Austral Islands, endemic to Rapa. Terrestrial in wet summit forests, from 440 to 620 m.
Other specimens examined: RAPA: Crête ventée et très humide à forêt dense, touffe au sol, 440 m, 6.ii.1984, N.Hallé 7637 (P) ; Taratika, E side of Mt. Perahu, 620 m, St. John, Fosberg & Maireau 15644 (BISH, P); Mt. Perau, and ridge line to NE of peak, 144°21′25″W, 27°34′55″S, 530 m, 28-29.iii.2002, Motley & Fenstemacher 2677 (NY) ; Perau, summit and adjacent drainage just below, 144°W, 27°S, 1900 ft, 28.iii.2002 ; Perau-Namuere summit, eastern peaks, 27°S, 144°W, 1900 -2000 ft, 8.v.2002 Description: RHIZOMES short-creeping, 4-8 mm in diameter (excluding the dense covering of scales), unbranched, bearing erect, caespitose fronds; rhizome scales 10-20 ¥ 0.25-0.75 mm, linear, bases cordate, apices long-attenuate, dark reddish brown, lustrous, papyraceous, entire or with rare short teeth, cells fusiform. PHYLLOPODIA indistinct, covered by a dense layer of scales similar to those of the rhizomes. STERILE FRONDS simple, 13-43 ¥ 1.3-3.5 (7.0) cm; petioles 1/5-3/5 the sterile blade length, 1-2 mm wide, with dense, light reddish brown, dull, subulate and acicular scales, spreading perpendicularly to the petioles, 5-8 mm long, enlarged at the bases, tubular and closed, 0.25-0.5 mm wide, apices attenuate, margins subentire or with few short teeth toward bases, petioles also bearing simple, short capitate trichomes. BLADES narrowly ovate to narrowly elliptic, bases cuneate to acute (more rarely obtuse), apices long-acute to long-attenuate (rarely rounded), blade margins sometimes sinuate in particular towards the apices, chartaceous to subcoriaceous, both surfaces of blades and costae bearing scattered, subulate and acicular scales, like those on the petioles but shorter, 3-5 mm long, sometimes blades bearing also reddish, resinous dots after scales fall; costae rounded abaxially, canaliculate adaxially. VEINS distinct, free, simple to once bifurcate, tips thickened and rounded forming distinct HYDATHODES. FERTILE FRONDS shorter and narrower than the sterile; petioles 1/2-3/2 the fertile blade length, fertile blades similar in shape to the sterile, 1.3-2.5(3.2) cm wide; intersporangial scales absent. SPORES 32-43 ¥ 21-28 mm, perispores with discontinuous folds to continuous cristae, perforate, small tubercles on surfaces between folds, margins with scattered spines (Fig. 23) .
Discussion: Because it has subulate scales, E. samoense belongs to the Subulata group sensu Rouhan et al. (2004) . Within this group, it belongs to subsection Setosa based on the presence of hydathodes.
Elaphoglossum samoense may be confused with E. meyeri, because both have similar scales on all parts of the blades and rhizomes. However, E. samoense differs by its petiolar and laminar scales that are longer, wider and distinctly subulate, and by being epiphytic rather that sciaphilous and not forming large populations. It differs from E. florencei by the thicker rhizomes, larger rhizome scales and petiole scales subulate, acicular and spreading perpendicularly to the petioles.
Isotypes of E. societarum Copel. housed in BISH do not bear any label with Grant's collecting number '5156' that was referenced in the protologue. Nevertheless, all other information, especially that concerning the localities and collecting dates, is in agreement with that described in the protologue.
Distribution and habitat: Society Islands: Huahine, Moorea, Raiatea Tahaa and Tahiti. Also present in Rarotonga, in the Cook Islands (Brownlie & Philipson, 1971; McCormack, 2007) . Epiphyte in mist forests, from 400 to 1300 m.
Description: RHIZOMES moderately creeping, (3.0)6.5-11.0 mm in diameter (excluding the dense covering of scales), unbranched, bearing erect fronds, borne in two ranks, spaced 3-18 mm; rhizome scales 10-20 ¥ 1-2.5(4.0) mm, narrowly ovate, bases cordate to auriculate with lobes overlapping, apices attenuate, yellowish to light reddish brown, papyraceous, margins subentire with rare glandular-tipped cilia, cells short to elongated. PHYLLOPODIA distinct, 7-25 mm long, dark brown to black, somewhat swollen distally, bearing scales similar to those of the rhizomes, but sparser. STERILE FRONDS simple, 13-88 ¥ (2.5)3.2-8.2 cm; petioles 1/5-7/10 the sterile blade length, 1-4 mm wide, subglabrous even in the lower half. BLADES elliptic, commonly undulate, bases cuneate, apices acute to shortly attenuate, subcoriaceous to coriaceous, adaxially lustrous and abaxially dull, margins distinct, cartilaginous and clearer, both surfaces of blades bearing scattered minute scales but adaxial surfaces usually glabrescent; laminae scales brown, appressed, substellate, 0.25-0.5 mm in diameter, margins with bulbous-tipped cilia; costae prominent on both faces, rounded abaxially, canaliculate adaxially, glabrous or with few substellate scales from the blades. VEINS indistinct, free, simple or bifurcate, uniting apically into a continuous intramarginal vein. HYDATHODES absent. FERTILE FRONDS longer or shorter than the sterile; petioles 1/2-3/2 the fertile blade length, fertile blades narrowly elliptic, 2.0-6.4 cm wide; intersporangial scales absent. SPORES 41-46 ¥ 28-34 mm, perispores with continuous cristae, perforate, surfaces between cristae with low ridges and tubercles, margins with scattered spines (Fig. 27) .
Discussion: Elaphoglossum savaiense belongs to section Elaphoglossum, a section characterized by nearly glabrous blades. Molecular phylogenetic results place this species in subsection Pachyglossa.
Elaphoglossum savaiense resembles E. marquisearum in overall morphology, and especially by the presence of a continuous intramarginal vein, but E. savaiense can be distinguished by the minute scales on the blades, petioles subglabrous, even in the basal portion, and terrestrial habit (vs. epiphytic). In addition, E. savaiense occurs in the Society Islands, whereas E. marquisearum is endemic to the Marquesas Islands. In the Society Islands, E. savaiense resembles E. feejeense, but only E. savaiense has the continuous intramarginal vein.
The name Elaphoglossum gorgoneum sensu auctt. has been widely misapplied. According to Anderson & Crosby (1966) , the name E. gorgoneum (Kaulf.) Brack., U.S. Expl. Exped., Filic. 16: 74 (1854) is a synonym of E. aemulum (Kaulf.) Brack., a species endemic to the Hawaiian Islands. Elaphoglossum savaiense is distinct from E. aemulum by the intramarginal connecting vein and moderately creeping rhizomes (vs. short-creeping). Two taxon names, E. savaiense (Baker) Diels var. grantii and E. nadeaudii, were proposed by Krajina, but were never published. They have been widely used in French Polynesia; both refer to E. savaiense.
Distribution and habitat: Society Islands (Bora Bora, Huahine, Moorea, Raiatea, Tahaa, and Tahiti) and Austral Islands (Rapa). Also present in the Cook and Samoan Islands. Usually terrestrial on organic soils, or sometimes as a low epiphyte, in summit forests of Metrosideros and Weinmania, often abundant, from 290 to 2080 m; when terrestrial, it forms large populations in sunny as well as shady habitats.
with broad continuous folds and scattered tubercles between folds, lacking perforations and spines, margins smooth (Fig. 21) .
Discussion: Based on its morphological characters, especially the fronds covered by a dense layer of scales and scales with acicular marginal cells, E. tovii belongs to section Lepidoglossa.
The species most similar to E. tovii is E. austromarquesense, which also belongs to section Lepidoglossa. Elaphoglossum tovii can be distinguished by its larger and broader fronds and by its blades that are much more densely scaly (at least when young) with longer, narrowly ovate scales; as a result, in E. tovii, the abundant laminar scales form a distinct red-brown fringe along the margins of the blades, whereas this is never observed in E. austromarquesense.
Elaphoglossum tovii and E. austromarquesense are endemic to the Marquesas, but apparently never occur together on the same island: E. austromarquesense is restricted to the southern islands, whereas E. tovii occurs only in the northern islands of Nuku Hiva, Ua Pou and Ua Huka.
